Molecular determinants of human prorenin processing.
In humans, active renin is generated by the removal of a 43-amino acid prosegment from the zymogen prorenin. This cleavage event is highly specific, occurring at only one of the seven pairs of basic amino acids in the body of preprorenin. This cleavage site selectivity is also displayed by a number of other proteases in vitro and in mouse pituitary AtT-20 cells transfected with a human preprorenin expression vector, suggesting that specificity of cleavage is directed in part by the primary sequence, the higher order structure, or both of prorenin itself. To test this hypothesis, single amino acid mutations were introduced in the region of human preprorenin surrounding the natural cleavage site, and the resultant recombinant proteins were expressed in cultured Chinese hamster ovary and AtT-20 cells. The results suggest that amino acids in addition to the pair of basic amino acids surrounding the cleavage site affect the ability of both trypsin and the endogenous AtT-20 processing enzyme to cleave prorenin. Notably, although a proline at position -4 is essential for processing of prorenin in AtT-20 cells and is correlated with predicted formation of a beta-turn at this position, site-directed mutations suggest that this structural feature in addition to a pair of basic amino acids is not sufficient to lead to proteolytic activation of prorenin. Displacement of sequences surrounding the cleavage site to a position 10 amino acids toward the amino terminus led to partial processing of a mutated prorenin.(ABSTRACT TRUNCATED AT 250 WORDS)